SUMMARY
The gross morphology of the muscle-bone-ligament apparatus of the cervical system in the mallard (Anas platyrhynchos L.) was analysed. A detailed description was made of the osteology, arthrology and myology of the system.
In the section on osteology a comparison was made of several earlier nomenclatures with the terminology used in this study. The description of all homologous bony elements found in the mallard's subsequent vertebrae and the mentioned terminological comparison have led to thirty suggestions for additions to the earlier nomenclatures.
The section on arthrology informs about several newly described structures among the extracapsular ligaments and intervertebral menisci. The occurrence of elastic fibers and menisci, as well as the capsular organization is estimated from histological cross-sections.
The section on myology subdivides the system in four parts: the cranio-cervical, the dorsal, ventral and lateral subsystem. In each of them new features were added for comparative purposes and for functional anatomical analysis. Also the muscles which often received less attention because of their complexity or their difficult position are analysed in detail. For example, the Musc.splenii accessorii, the Musc.intercristales, the Musc.intertransversarii, and the Musc.inclusi are included and their structures and connections are also studied from microsections of an in toto embedded cervical system.
INTRODUCTION
The avian cervical system plays a role in a wide variety of functions. Functions like feeding, drinking, locomotion, flight, preening, headbalancing, vocalization, display behaviour, etc. can only properly occur if the cervical system is able to meet all the different demands coming from these functions.
As a result, the cervical system shows a highly integrated mechanical construction and a very flexible neurosensorial cybernetic organization. The complexity of the cervical system might be one reason that it received only minor attention in the literature. This paper aims at a full description of the mechanical apparatus of the cervical system of the mallard (Anas platyrhynchos L.). Such an anatomical analysis is not available for an Anseriform bird, while it is a first requirement for any quantitative analysis in comparative, functional or ecological morphology. The present description is intended to serve in two different ways. First, this analysis intends to serve as an addition to the original studies on different taxa -BARLOW (1856), BAUMEL (1979) , BOAS (1929) , BURTON (1974) , FISHER & GOODMAN (1955 ), GHETIE et al. (1976 ), HARVEY et al. (1968 , JAEGER (1858), JENNI (1981) , JOHNSON (1984) , KOMAREK (1970) , KURODA (1962 ), PALMGREN (1949 ), VANDEN BERGE (1979 ), VIRCHOW (1915 ), Zusi (1962 , ZUSI & STORER (1969), and Zusi & BENTZ (1984) -for comparative purposes to establish homologies and extend the basis for standardized nomenclature.
In the second place, this analysis serves as a base for a mechanical analysis in a research programme which aims to analyse the structural plasticity and functional flexibility during ontogeny of a system which is as multivariable as the avian cervical system. Hence, the programme wants to answer the question how and to which extent mechano-cybernetical constraints steer the development of stereotyped behavioral patterns. The present anatomical description starts from the adult bony vertebrae.
The terminology is whenever possible based upon the Nomina Anatomica AUium (BAUMEL, 1979; VANDEN BERGE, 1979) . If new names were necessary for yet undescribed elements, they were com-
